
NRCS Indiana Concrete Construction November 1994 
NATURAL RESOURCES CONSERVATION SERVICE 

CONSTRUCTION SPECIFICATION 
CONCRETE CONSTRUCTION 

(DEVIATIONS FROM NRCS SPECIFICATIONS ARE SHOWN IN CAPS AND STRII(EOUT) 

& 1. SCOPE 
This specification covers only concret e construction f or THE SILAGE STORAGE PAD. 
2. PREPARATIO N OF FORMS AND SUBGRADE 
Unless otherwise indicated on the const ruction drawings, conc rete sha ll be placed on a smoothly graded soi l or sand subgrade compacted, as necessa ry , t o a uniform density 

th roug hout. Plain concrete, where vehicle tra ffic is expected, shal l be placed on a minimum 100 mill imeters (4 inches) of sand OR AGGREGATE. Over-excavation shall be corrected 

by a procedure approved by the NRCS ENGINEER OR THE DESIGNATED REPRESENTATIVE PROJECT ENGIN EER. 
Concrete shall not be placed until the subgrade, forms and steel reinforcement have been inspected and approved by the NRCS ENGINEER OR THE DESIGNATED REPRESENTATIVE 

PROJECT ENGINEER. The Engineer shall be notified far enough in advance to provide time for t he inspection. 
Prior to p lacement of concrete, the forms and subgrade sha ll be free of chips, sawdust, debris, standing wa ter, ice, snow, extraneous oi l, mortar or other harmfu l subst ances or 

coatings. Surfaces against which concrete is to be placed sha ll be firm and damp. Placemen t of concrete on plastic, mud, dried earth, or uncompacted fill or froz en subgrode wil l not be 

permitted. 
3. FORMS Forms shall be of wood, plywood, stee l or other approved material and sha ll be mortar tight. The forms and associated falsework shall be substantial and unyie ld ing and shall be 
constructed so t hat the fin ished concrete will conform to the specif ied dimensions and cont ours. Items to be embedded in the concrete shall be positioned accu rate ly and 

anchored firmly. 
Tolera nce on formed concrete is +10 millimeters (3/8 inch). To lera nce on concre te formed in earth is -25 millimeters to + 152 millimeters ( - 1 in ch to +6 inches). 

4. CONCRETE MIX 
Portland cement shall be Typ e I, lA, II or IIA (Type I with an added air entrainment admixture is preferred). If Type lA or IIA cement is used, additional ai r entrainment admixture 

sha ll be the same type th at was used in the cement. Cement that is partia lly hydrated (hardened), or otherwise damaged, sha ll not be used. Air entrainm ent shal l be 4 t o 7 

percent. Aggregates shall consist of c lean, hard, strong and durable partic les that are free of silt, c lay or any othe r m at eria l that may effect bonding of the cement paste. 

Fine agg rega t e shall meet t he requirements of INDOT fine aggregate number 23. Maximum coarse aggregat~ size sha ll be 3/4 in ch. 
Water shall be clean and free of injurious amounts of oil, salt, acid, alka li, organic matter or other deletenous substances. 
Concrete shall have 0 minimum 28-day compressive strength of 24 MPa (3,500 psi). In lieu of strength tests, a mix containing an accepta ble aggregate, 6 bags of cemen t per 

cubic yard and no more than 20.8 liters or 20.8 kilograms (5.5 gallons or 46 pounds) of water per bag of cement ( inc lud ing moisture in the aggregate) may be accepted. 

The slump of t he concrete sha ll be 75 to 125 millimeters (3 to 5 inches). 
5. MIXING AND PLACING CONCRETE 
Concrete shal l be uniform and tho roughly mixed when delivered to the job sites. 
Conc rete shal l be discharged into the forms, vibrated and spaded within 90 minu tes after th e ceme nt has been introduced into th e agg regates. When air temperat ures are above 

29·c (85"F), th is time must be reduced to 45 minutes. 
Th e Inspector may allow a longer t ime if an approved set retarding admixture is used. 
Concrete shall be deposited as c lose as possible in its final position. It shal l not be allowed to drop more than 1.5 meters (5 teet) in :'arms and must not be requ ired to f low 

laterally more than 2.5 meters (8 feet). 
If concrete must be dropped more than 1.5 meters (5 feet) , hoppers and chutes, "elepha nt trunks", etc., shall be used to prevent segregation. 
If concrete must be moved laterally mare than 2.5 meters (8 feet), it shall be moved by shoveling, chutes , conveyors, wheelbarrows or similar equipment. Vibration must not be 

used to make concrete f low in the forms. 
Immediate ly afte r p lacement, concret e shall be consolidated by spad1ng and vibrat ing, or spading and hand tamping . It sha ll be worked into corners and angles of the forms and 

around all reinforcement and embedded items in a manner wh 1ch prevents segregation or the formation of "honeycomb". Excessive vibration which resu lts in segregat ion of 

materials will not be al lowed. The vibrator head shall be kept vertica l when inserted into t he concrete and sha ll penetrate at least 6"' into the prev iously placed layer. 

Slab concrete sha ll be p laced at design th ickn ess in one layer, but walls should be placed in essentially horizontal layers not more than 0.6 m ete rs (24 inches) high . Successive 

layers shal l be placed and consolidated fast enough to ens ure a good bond between layers and to prevent "co ld joints". 
If the surface of a layer in place will develop its initia l se t before more concrete is placed on it, a construction joint (of the type shown in the plan) shal l be made. 
If fresh ly mixed concrete is to be placed against hardened concrete, the hardened concrete must be clean, sound, fairly level and roughened with some coarse aggregate partic les 

exposed. Any dirt, form oi l, wood chips or other fore ign materia l shall be removed. 
Concrete surfaces shall be smooth and even. Careful screeding (striking-off) and/or wood or magnesium float finishing are required. 
The addition of dry cement or water to the surface of screeded concrete to expedite finish ing will not be allowed . 

6. REINFORCING STEEL 
Reinforcing steel shall be deformed bars manufactured specifically for concrete reinforcement and shall be 300 MPa (Grade 40) or h:g1.er ( more details can be found in 

ASTM -A-615 , A-616 or A-617). Re in forcing steel shall be free from loose rust, concrete, oil, grease, paint or other deleterious coatings. 
Reinforcement shall be accurately placed and secured in posit io n in a manner that will prevent its displacement during t he placement of concrete. This sha ll be accomplished by 

tie ing reinforcing steel or special tie bars to the fo rm "snap t ies" or by other methods of tieing. No weld ing of either stress steel or temperature and shrinkage steel wi ll be 

permitted . Reinforcing steel shall not be heated to facilitate bending. 
In slabs, steel shall be supported by precast concrete bricks (not c lay bricks), corrosion resistant metal choirs or plastic chairs. 

The fo llowing tolerances wi ll be allowed in the placement of reinforcing bars. 
a. Where 38 mi ll imeters ( 1.5 inches) c lear distance is shown between reinforcing bars and forms, a ll owable"aear distance is 28 to 38 mill imeters ( 1.1 25 to 1.5 inches). 
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b. Where 50 m illimeters (2 inches) c lear distance is shown between reinfo rcing bars and forms, allo.wab le clear distance is 40 to 50 mi ll imeters ( 1.625 to ...2_iw;,o.e:~----
c. Where 76 millimeters (3 inches)__-G].ear- distance is shown between r_e mtorcmg bars and ea rth or formS, a lowa ble clear distance is 63 to 76 millimeters ---r----------~~~~~~~~~~~~~9~~~~~~~J~~-!~~-~=-~~~J~~~~~l 
Overexcavation backfilled with conaete sha ll not count toward cl ea r d1stance. 9 - D E T A I L 
d. Maximcrm variation from indicated reinforcing bar spacing: 1/12th of indicated spacing, butcrete no reduction in amount of bars specif ied. 
Unless otherwise indicated on the drawings, splices of reinforcing bars sha ll provide a lap of not less than -..30 diamete rs of th e sma ller bar but not less than 300 mil limeters (12 5 
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inches). Bars will not be spliced by welding. Welded wire fabric sha ll be lapped at least one mesh width. 
The ends of all st ress or temperature and shrinkage bars sh alf be covered with at least 50 millimet ers (2 inch es) of concret e. 

7. CURING 
Concrete shall be prevented from drying for at least 7 days after it is placed. Exposed surfaces shall ~e kept cont in uously moist during th is period by coveri ng with moistened 
canvas, burlap, straw, sand or other approved material, unless they are sprayed with a curing compou nd o r covered wit h a 4 mi l or thicker polyethylene. Forms left in place 

during the curing period shall be kept wet. 
Conc rete, except at construction jo in ts, may be coated with a cu r ing compo und in lieu of contin ued ap~icalio n of moisture. The compound sha ll be sprayed on moist concrete 
surfaces as soon as free water has disappeared, but shall not be applied to any surface until patchin g, repai;:;.s and fin ishi ng of that surface are comple ted. 
Curing compound shal l be app lied in a uniform layer over all su rfaces requiring protection at a rate of not , less tha n 1 liter per 3.7 squa r e meters ( 1 gal lon per 150 square feet) 

of surface or to manufacturer's recommendation, whichever is greater. 
8. FORM REMOVAL AND CONCRETE REPAIR 
Forms for structure wal ls shall nat be removed until 24 hours or more after concrete placement. When forms are removed in less than 7 days, the concret e sha ll be sprayed with 

a curing compound or be kept wet continuous ly by methods allowed in Section 7 of this specification. 
Forms shall be removed in such a way as to prevent damage to the concrete. Forms shall be removed before wall s are bocl<filled. 
Where m inor areas of the concrete surface is "honeycombed", damaged or otherwise defective, it sha ll be r emoved, the area wetted and then fi lled with a dry - pack mortar. 
Dry-pack morta r shall consist of one part portland cement and three parts sand, with just en ough water to produce a workable consistency. 

9. CONCRETING IN COLD WEATHER 
Concrete sha ll not be mixed nor placed when the daily atmospheric low temperatu re is less than 4•c (40'F) unless facilities are provided to prevent the concrete from f reezing. 

Facilities for co ld weather concreting sha ll consist of: 
a. Use of warm concrete with temperatures from 13' to 18'C (55' t o 65'F) . 
b. Adequate protection from t he weather, including the use of artificial hea t , to prevent the temperature of the concrete from fatling below 1 OoC (50'F) for a period of 3 days, 

and the relative humidity of the air near the concrete from falling below 40 percent 
c. Accelerators such as ca lcium chloride may not be used to speed the hardening of concrete. 
d. The contractor shall furnish to NRCS for approval, a written plan that shows how t he contractor will meet the requirements of this soec:-'lcation . The plan must also show how 

the requirements of ACI Speci f ication 306 wil l be met. 
10. CONCRETING IN HOT WEATHER 
Hot weather precautions shou ld be taken when air temperatures are at or above 29'C (85'F) . 
Concrete temperature shall be less than 32"C (90'F) during mixing, conveying and placing. 

11. BACKFILLING NEW CONCRETE WALLS 
Heavy equipment may not be operated within 1 mete r (.3 feet) of the new concrete wa ll. 
Compaction within 1 meter (3 feet) of the wall will be by means of hand tamping or sm all hand - held tamping or vibrating eqJpment. 
Backfi ll ing and compaction of fil l adjacent to new concrete watls shal l not beg in in less than 10 days after placement of the cor.cre:e or unt il the concrete strength at the site 

has been tested to be at least 20 MPa (3,000 psi). Backfill material shal l be the type indicated on t he drawings and shall be ".ree o" crge sto nes or debris. a 
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-INSPECT ROO< CHUTES AfTER STORI-4 E\IWTS fOR STONE DISPLA~ENT AND FOR EROSION AT 
THE SIDES AND ENOS OF THE APRON 
-MAKE NEED€D REPAIRS IMMEDIAlELY:USE APPROPRIATE SIZE STONE 00 NOT PLAC£ ABOVE THE 
fiNISHED GRADE ' 

RIP-RAP SHAll HAVE .6. 050, 8Y ¥!EIGHT, at 7 INCHES. IT SHALL BE- ANGULAR OR SUB-ANGULAR 
IN SHAPE AND PLAC£ TO A ~1Ni t.4UI.t lHia<NESS OF 15 INCHES, UNLESS OTHERWISE SPECIFIED. 
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STABIUZA nON 
PRACTICE JAN. FEB. MAR. APR. MAY JUN. JUL. AUG_ SEPT. NOV. DEC. 
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I PERMANENT I I I A •//1//// fi//////,Y. I I 
I SEEDING I I I I 
~---~-~-~-~-~-~-~-~ -~ -~-~-~ 

I DORMANT Is I I I I I I llss-~;;i 
I SEEDING I I I I I I I 
~---~-~-~-~-~-~-~-~-~-~-~-~ 
I TEMPORARY I I I~ •llll//!/l/////• D I I 
I SEEDING I I I I 
~---~-~-~-~-~-~-~-~-~-~-~-~ 
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: MULCHING ~~G~~;~;~;~;~;~~;~;~;~;~;; 
L---~-~-~-~-~-~-~-~-~-~-~-~ 

'-IAJNTENANCE 

A = KENTUCKY BLUEGRASS 40 LBS/ACRE OR 40 LBS TALL fESCUE PLUS Z TONS STRAW MULCH/ACRE OR ADO AHhlJAl. 
RYEGRASS 20 LBS/ACRE 

B = KENTUCKY BLUEGRASS 60 LBS/ACRE OR 40 LBS TALL FESCUE PLUS 2 TONS STRAW MULCH/ACRE OR ADO A...UA!. 
RYEGRASS .30 LBS/ ACRE 

C = SPRING OATS 100 LBS/ACRE 

D - II(HEAT OR RYE 150 LBS/ACRE 

E '"' ANNUAL RYEGRASS 40 LBS/ACRE (1LB/1000 SQ.FT.) 

F = SOD 

G = STRAW MULCH 2 TONS/ACRE 

/1/ = IRRIGATION NEEDED DURING JUNE, JULY, AND/OR SEPTEMBER 

o o • IRRIGATION NEEDED FOR 2 TO J WEEKS AFTER APPL'l1NG SOD 

UME AND FERTlUZE TO SITE SPECIFIC SOILS TESTS OR APPLY FERTlUZER AT A RATE Of 1000 LBS/ACRE OR 12 12-12 Cfi 
EQUIVALENT. -

All SWALES SHALL BE SEEDED WITH 2 lB ADELPHI BLUEGRASS AND 2 LBS OF PRENNIAL DERBY RYE: OR EQUIVA!Do'T FER 
1000 SQ. FT. MULCH v.tTH ONE BALE OF STRAW PER 1000 SO. FT. FERTILIZE WITH 5 LBS OF 20-5-5 PER 1ooo sa_ fT. 

- INSPECT PERIODICALLY, ESPECIALLY AfT£R STORM EVENTS, UNTIL THE STAND IS SUCCESSFULLY ESTABLISHED (CHARACID\JSUCS a:-}.. 
SUCCfSSFUL STAND INCLUDE: VIGOROUS DARK GREE:N OR BLUISH-GREEN SEEOUNGS UNIFORM DENSITY WITH NURSE: PLANTS. ~<UE'S. Ate) 

~~~~S 1AELl INTERMIXED; GREEN LEAVES; AND THE PERENNIALS REMAINING GREEN THROUGHOUT THE SUM'-IER. AT LEAST Ai nE f'lJJfJ 

-PLAN TO ADD FERTILIZER THE fOlLOWING GROWING SEASON ACCORDING TO SOIL TEST RECOMMENDATIONS. 
-REPAIR DAMAGED, BARE, OR SP.6.RSE AREAS BY FILLING ANY GULLIES, REFERTIUZING, OVER OR RESEEDING, AND MULCHING.. 
- IF PLANT COVER IS SPARS£ OR PATCHY, REVIEW THE PLANT MATERIALS CHOSEN , SOIL FERTIUTY, MOISTURE CONDIT!~ AHD 
THEN REPAIR THE AFFECTED AREA WITHER BY OVER SEEDING ~ BY RESEEDING AND MULCHING AFTER REPREPARING Tl£. 'SEDOCI)~ 
-IF VEGETATION FAILS TO GROW, CONSIDER SOIL TEST1NG TO DETERMINE ACIDITY OR NUTRIENT DEFICIENCY PROBLEMS (COtfiJoCT 'I'CJJR SMl) 

OR COOPERATIVE EXTENSION OffiCE fOR ASSISTANCE) . 
-IF ADDlTlONAL FERTILIZATION IS NEEDED TO GET A SATISFACTORY STAND DO SO ACCORDING TO THE SOIL T£ST RECOI.ISI)AilQHS. CD SEEDING CHART 
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1. SILT FENCE SHALL BE CONSTRUCTED BEFORE UPSLOPE LAND DISTURBANCE BEGINS. 

TRENCH TO BE 
BACKFILLED AND 
COMPACTED 

2. ALL SILT FENCE SHALL BE PLACED AS CLOSE TO THE CO!•HO R 
IN THE FENCE AND SO THAT SMALL SWALES OR DEPRESSIONS W~IC~SM~$SCS~RLREYSO THAT WATER 'MLL NOT CONCENTRATE AT LOW POINTS 
DISSIPATED ALONG ITS LENGTH. SMALL CONCENTRATED FLOWS TO THE SILT FENCE ARE 

3. TO PREVENT WATER PONDED BY THE SILT FENCE FROM FLO'MNG AROUND 
THAT THE ENDS ARE AT A HIGHER ELEVATION. THE ENDS, EACH END SHALL BE CONSTRUCTED UPSLOPE SO 

4. ~ERE POSSIBLE, SILT FENCE SHALL BE PLACED ON THE FLATTEST AREA AVAILABLE. 

5. IM-IERE POSSIBLE, VEGETATION SHALL BE PRESERVED FOR 5 F ( 
VEGETATION IS REMOVE, IT SHALL BE REESTABLISHED WITHIN 7 DTA.YSORFRAOSM MUCH AS POSSIBLE) UPSLOPE FROM THE SILT FENCE. IF 

THE INSTALLATION OF THE SILT FENCE. 

6 . THE HEIGHT OF THE SILT FENCE SHALL BE A MINIMUM OF 16 IN. ABOVE THE ORIGINAL GROUND SURFACE. 

7. THE SILT FENCE SHALL BE PLACED IN A TRENCH CUT A MINIM 
LAilNG MACHINE OR OTHER SUITABLE DEVICE WHICH WILL ENSUREUMANOFAD6EQIN. DEEP. THE TRENCH SHALL BE CUT WITH A TRENCHER. CABLE 

UATEL Y UNIFORM TRENCH DEPTH. 

8. THE SILT FENCE SHALL BE PLACED \VITH THE STAKES ON THE D 
BELOW THE GROUND SURFACE. EXCESS MATERIAL SHALL LAY ON THOE~~LITOPE SIDE OF THE GEOTEXTILE AND SO THAT 8 IN. OF CLOTH ARE 
BACKFILLED AND COMPACTED. OM OF THE 6 IN. DEEP TRENCH, THE TRENCH SHALL BE 

6RJ~~"cMTN~~~f~~~s~gN OF SILT FENCE SHALL BE OVERLAPPED \11TH THE END STAKES OF EACH SECTION WRAPPED TOGETHER BEFORE 

10. MAINTENANCE - SILT FENCE SHALL ALLOW RUNOFF TO p 
lliE SILT FENCE, FLOWS UNDER OR AROUND THE ENDS OR l~s;N$N6"JH:~ ~~~U~f FLOW THROUGH THE GEOTEXTILE. IF RUNOFF OVERTOPS 
SHALL BE PERFORMED, AS APPROPRIATE: 1) THE LAYOUT OF THE COMES A CONCENTRATED FLOW, ONE OF THE FOLLOWING 
REMOVED, OR 3) OTHER PRACTICES SHALL BE INSTALLED. SILT FENCE SHALL BE CHANGED, 2) ACCUMULATED SEDIMENT SHALL BE 

CRI TERIA FOR SILT FENCE MATERIALS 

1. FENCE POSTS - THE LENGTH SHALL BE A MINIMUM OF 32 JN 
THE MAXIMUM SPAONG BETWEEN POSTS SHALL BE 10 FT. . LONG. WOOD POSTS WILL BE 2-BY-2 IN. HARDWOOD OF SOUND QUALITY. 

2. SILT Ft::NCE FABRIC ( SEE CHART BELOW). 

ASTM D 3786 

~OIL EROSION AND SEDIMENT CONTROL SPECIFICATIONS 
R~FER TO lliE t.lDIANA HANDBOOK FOR EROSION CONTROL IN DEVELOPING 

:oRMAnOH. CONSTRUCTION SPECIFICATIONS AND MAINTENANCE RECOMMEN~RAE~gN~N~ THE URBAN DEVELOPMENT PLANNING GUIDE FOR ADDITIONAL 
~)JURAL RECOORCES COOSERVATION SERVICE IN CONNERSVILLE IN CAN BE CONTAC,TEDE UN710N /COUNTY SOIL AND WATER CONSERVA TlON DISTRICT AND 

• AT 65 825-4311 ext. 3. 

HOLEY MOLEY 54 Y.S' 

"DIG SAFELY" 

lHESE PLANS HAVE BEEN PREP ARED USIN G INFORMATION AND DATA AVAILABLE AT THE TIM F 
:~~AilON. FI ELD CONDITIONS MAY BE ENCOUNTERED DURING CONSTRUCTION THAT COULDE ~OT BE 

~~~ ~~~f~S c6~~~RUT~~~~ ~~~Nu~i~i.U~8A~~E~S~~ ~~E A D~g~~T~~C~~gW~o~:~o~ER~~~~~g· 
, LD CONDITIONS AT THE TIME OF CONSTRUCTION AS APPROVED BY TH 

Dc SIG Et<GINEER. IN ANY EVENT, THE ENGINEERING OBJECTIVES OF THE DESIGN WICL ~~~~/ND 
ANY AND ALL INFORMATION OR DATA ON THIS DRAWING IS NOT INTENDED OR DESIGNED TO BE 
SUITABLE FOR REUSE IN ANY MANNER OR BY ANY IN 
~ROJ~f; ~H~EOTN 1 :NJN$~~N~~TENS ION S OF THIS PRgiJ~g¥A~N~R~E~;E ~OFRiNOF~~~.~~~g~ t~YD2;:ER 
E Gl EERING IS PROHIBITED. 111-!ATSOEVER l'o1THOUT THE WRITTEN CONCURRENCE OF NORTH POINT 
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